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Abstract 
This paper analyses the morphodynamics of the Someú River channel on a period of eleven years. The 
geomorphologic observations have been carried out in the field and the measurements have been done in two sectors 
in the longitudinal profile of the river. The characterisation of the hydrological control within the framework of the 
morphohydrographic system of the Someú River has been achieved on the existing database, over a period of fifty-
five years. The rhythm and the pattern of the processes of the river channel have been determined and eleven 
meanders have been measured. The obtained data have been interpreted through the control of water flow and 
sediment transport through the river system. The results obtained, both regarding the delimitation of the river bed 
sectors with pronounced morphodynamics and the tendency of aggradation-degradation in the channel section, will 
allow intervention regarding the channel rehabilitation. 
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1. Introduction  
The rivers have been presented as geomorphological system with complex ties between the control of 
water flow (Q) and sediment discharge (Qs), on one hand, and the dependent variables of the bed 
geometry, on the other hand  [8]. The researchers have led to the formulating of the hydraulic geometry 
theory, together with the pioneering work of the Leopold and Maddok [4], who established relations of 
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power between the two domains. The variable that has a powerful control on the bed geometry is the 
sediment transport, given by the alluvial deposits entrance, bigger or smaller, from the side basin.  
The depth of the bed and the modification of the transversal section heometry can have numerous 
environmental effects such as: endangering the bridges, the dams and other engineering structures, the 
loss of agricultural fields, the evacuation of great volumes of deposits, damages to underwater and 
riverside  ecosystems, effects on the relationship between the river and the phreatic water, damages 
brought to the riverside vegetation.  
The geomorphological researches on the river beds from Romania have been numerous, especially 
after the great floods from 1969-1970, 1975, when funds were assigned for hydrologic, hydraulic and 
geomorphological researches, for channel rehabilitation. The results of these researches have been the 
object of some studies about the morphology of the meandres [2], the form and the dynamics of the 
transversal section, pointing out the aggradation-degradation cycles of the beds [1]. Studies regarding the 
evaluation of the soil erosion rate are integrated in the same spectrum [3]. However, the studies have 
focused especially on extra Carpathic Rivers and less on the rivers from the Northwestern Romania, 
especially the Someú Plateau, the area that makes the object of the present study. The Someú River is 
included by the hydrologists [9] in the group of West Rivers on the Romanian territory to which the rivers 
Mureú, Criú, Barcău, Crasna, also belong. The whole draining system of the Someú takes up a surface of 
15 217 square km and are registered on a length of 345 km. The medium altitude for the completely 
hydrographic basin is of 540.41 m. The reference of the length of river network from the basin (9257.11 
km) to its surface reveals a medium density of 0.59 km/km². The differences appear between the 
morphologic drained areas, respectively: 0.7-1.1 km/km² in mountain area; 0.4-0.7 km/km² in the 
Transylvanian Plain and the Someú Plateau; 0.1-0.3 km/km² in the plain low area.  
The objectives that are at the basis of this study aim at: (a) which is the state of the fluvial processes at 
the level of the riverbed, (b) which is the dominant control factor in the morphodynamic of the Someú 
River channel? 
2. Material and Methods  
In terms of methodological approach relies on observations and measurements in the field using 
topographic devices. The topographic maps 1: 25000 made up the work base. The aggradation-
degradation tendency of the riverbed has been determined based on the obtained data through 
hydrometric measurements made at Dej and Răstoci. The obtained data through measurements, on an 
interval of eleven years, allowed the generating of the transversal profiles of the channel sectors. 
The characterization of the hydrologic control from the morphohydrographic corridor of the Someú has 
been made based on the obtained data through measurements at Dej and Răstoci. The regime of the river 
flow influences the level of the oscillations, with effects in accelerating the lateral erosion and the 
modification of the morphology of the channel. From the representation of the multiannual, monthly, 
medium flow, on an interval 1950-2005, recorded at Răstoci hydrometric station, it is clearly that the 
maximum values were recording in 1970 and 1975. 
The sediments transport represents an important element in the equation result of the riverbed 
processes. Connected to the sediments flow on the Someú River, there appear frequent anomalies of the 
relationship river flow–sediments transport, in the sense that the positive alluvial deposit is registered in 
intervals of reduced flow  (e.g. summer and autumn) and the negative balance corresponds to the periods 
with augmented flow (spring). The Someú River transport considerable amounts of alluvial deposits 
through suspension, dragging, rolling and leaping. March is the month during  Someú River carries the 
largest amount of sediments, when a percentage value of  18.5 % is  recorded and the low value is 
recorded in October, respectively 1,6%  (see table 1). 
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Table 1. The value of the sediments discharge on the Someú River  (1975-2005), Sourse: Romanian Waters National Administration 
Station The value of the sediments discharge on the Someú River    Qs med 
Qs 
max. 
Qs 
min.
Dej 
I II III IV V VI VII VIII IX X XI XII
34.6 
110.5 
(1985
) 
7.96
(197
6) 
19.
6 
27.
1 96.5 
62.
2 
53.
4 
53.
0 29.3 14.4 12.8 9.1 10.7 27.4
Răstoci 56.0 
66.
8 172 
131
.9 113 
90.
3 66.4 27.2 29.2
26.
7 30.6 76.4 73.9 
186.8 
(1978
) 
10.4
(199
0) 
The result erosion-aggradation in river bed, along a time interval is given by the capacity of the river 
transport  and the mechanical labour  the river  has to carry out in this purpose 
The river channel presents a different evolution, depending on the tendency of variation of the flow. 
When no specific local processes interfere (e.g. bank landslides, changes of the flowing slope, redirecting 
of the main current through massive alluvial deposits within the bed river) in a transversal profile the 
grout of river flow causes the mobilization of alluvial structures, while the reduction flow favours the 
deposit of alluviums. The result and tendency of the processes of bed river in transversal section could 
have been determined with the measurements in detail, carried out in two stations on the longitudinal 
profile of the river. In the graphic, (see Fig. 1) the measurements during eleven years were used, carried 
out at Răstoci hydrometric station. 
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Fig. 1. Profiles of transversal bed river superposed. The tendency of degradation of the right bank and a moderate erosion in the 
river bed is to be observed 
The Someú River channel is permanently  vulnerable to changes both in transversal and longitudinal 
profiles, through aggradations-degradation processes (erosion of the banks, over raising of the alluvial 
bed), influenced by the relation that established between the river flow and the load with alluviums on 
one  hand, and the friability of the rocks and the geomorphological potential, on the other hand. 
3. Results and Discussion 
According to measurements made at Răstoci, morph dynamic of the riverbed is made through triple 
action (erosion, transport and degradation). This fact is due, especially to the process of erosion in depth 
and on the right bank. The left bank is subdued to the degradation process. The adjustment of the form of 
the transversal section is achieved through the permanent change of the established report between the 
width and depth and under dynamic relation, through the modification of the aggradations-degradation 
processes. 
Through supraposing of the achieved profiles over an interval of eleven years, at Răstoci hydrometric 
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station, the following important aspects can be specified: in transversal profile the degradation sectors 
predominate as reported to the aggradation ones; the observation of the aggradation-degradation process 
in the multiannual interval (1995-2005), shown a moderately rhythmic of the draining bed in the median 
sector of 0.68 meters, and the left bank is prone to agradation. The Someú River bed is in full process of 
deepening on the analysed sector. The process of aggradation (especially the left bank), corresponds to 
the interval with reduced flow when unstable alluvial structures are generated, which are redistributed in 
intervals with maximum water flow.  The following morph metric variables have been calculated based 
on the measurements at Dej and Răstoci: the width at the water surface (B); the medium depth (h); the 
maximum depth (H), the flow slope (Į). The values are listed in table 2. 
Table 2. Morphometric variables of the Someú River channel at Dej and Răstoci (2002-2004) 
Dej 
The year  when the 
measurement has made Răstoci 
The year  when the 
measurement has made 
2000 2004 2000 2004 
B (m) 98.8 103 B (m) 57.9 58.7 
h (m) 1.68 1.70 h (m) 0.50 0.48 
H (m) 2.08 2.46 H (m) 2.30 2.57 
Į ‰ 0.60 0.84 Į (%ɨ) 1.9 0.78 
If we take into account the morphometric data measured in 2000 and 2004, we can discern that the 
Someú River channel present a rather accentuated dynamics, directly controlled by local manifestation 
factors (e.g. the nature of bank deposits, alluvionary structures), and climatic, hydric ant anthropic factors. 
Following the analysis of river bed profiles, successively prelevated on an eleven years span of the 
time at the Răstoci the following can be inferred: the Someú River bed is in a degradation process through 
erosion on the right bank which has withdrawn. In the mentioned span with 1.2 m., and erosion in the 
riverbed, which generated a 0.68 m deepening; the alluvionary positive check is recorded on reduced flow 
intervals, respectively on very short intervals in summer and autumn. For the rest, there predominates 
degradation process, respectively the removal of mobile material from the riverbed, with greater intensity 
at the end of winter and the beginning of spring. 
The sectors with the most intense lateral erosion are included between Someú-Odorhei and Inău 
(especially on the left bank) and Năpradea-Cheud (on the right bank). In these sectors, the riverbank 
moves each year, in the concave area of the meanders by 2-4 meters, affecting large areas of the actual 
meadowland. The irregularity and the variability of the riverbed geometry and of the meanders is a 
manifestation of the tendency towards a state of equilibrium between the hydrologic pattern and the local 
geological conditions. As soon the control factors impose the change, the adjusting mechanism comes 
into action. Therefore the following question is imposed: to what extend the migration of the meanders 
means change on expression of the dynamic equilibrium.  
The greatest coefficient of meanders belongs to the sector of river between TurbuĠa and Benesat, 
respectively, sinuosity coefficient of 1.95. Twenty-one meander loops have also been identified here. 
From the total of twenty one meander loops, identified on the topographic map, the scale of 
representation 1:25 000 and in the field, a number of ten meander loops , have been measured random the 
media of values being done in order to obtain an overall view . 
Table 3. Morphometric elements of meander 
   Crt. 
No. 
Amplitude 
of the 
The 
length of 
Loop 
lenght
Riverbed
width  
Loop 
flatter
Meander 
loop 
Loop 
height 
Coefficient 
of sinuosity 
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meander 
(m) 
the 
meander 
(m) 
(m) (m) radius 
(m) 
(m) 
1 712.0 1362.12 368.0 102.6 5.09 365.6 267.3 1.35 
2 612.2 1114.7 287.7 95.60 3.79 365.4 294.1 1.47 
3 620.0 1126.0 324.9 100.3 4.38 364.8 257.0 1.39 
4 653.9 1205.9 297.3 87.4 4.05 364.5 292.7 1.52 
5 694.2 1469.6 260.0 93.5 4.95 361.7 296.8 1.48 
6 634.0 1649.0 264.7 106 5.15 365.2 302.1 1.63 
7 612.9 1562.6 367.6 118.5 4.91 361.4 317.9 1.66 
8 584.2 1397.2 315.0 95.60 5.60 365.6 247.0 1.58 
9 576.8 1416.5 380.6 90.16 4.84 362.8 292.6 1.61 
10 658.5 1207.0 294.7 97.6 4.41 363.9 273.6 1.46 
Averages 635.8 1426  316.5 98.67 4.9 364.6 287.2  1.51 
Having in view that the antropic intervention at the level at the river bed is to be found on the entire 
longitudinal profile of the Someú River, it would be interesting to analyse the connection between the 
ballast exploitation and the morphodynamics of the river bed in vertical and horizontal plan. The limits of 
the present study consist in the omission of taking into account the antropic intervention at the level of the 
hydrographic basin of the Someú River. 
4. Conclusion  
In conclusion, the rate of the fluvial processes and the rhythm of the evolution at the level of river beds 
are registered in the observed tendencies at the level of the rivers in Europe which are subdued to 
longlasting and diverse antropic modifications [6]. At the beginning of the 19th century, the dominant 
process was that of agrading, fact that affected numerous components of the fluvial system. In the 20th 
century, the complexity of anthropic interventions determined a depth and narrowing of the river beds [5]; 
[7] [10]. Given the observed general tendency at the level of the European rivers, in Romania, there is a 
different pattern in the response of the river beds through the fact that, even if the deepening process is 
dominant, the aggradations of the river beds still affects numerous sectors of the river 
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